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(54) Title: TRANSPORT DEVICE WITH OPENINGS FOR CAPACITIVE COUPLED READERS 
(57) Abstract 

Identification tags (22) are 
secured to objects (20) moving 
upon a transport band (16). 
The identification tags (22) each 
contain a transponder circuit 
(32) in electrical communication 
with transponder antennae (30, 
31). The transponder circuit 
(32) contains a unique digital 
code containing data relating 
to the object (20). When the 
identification tag (22) is located 
beneath the object (20), at 
least one reader antenna (25) is 
positioned beneath the transport 
band (16) and in alignment 
with a selected aperture (34) 
extending through a support plate 
(12). One or more, apertures 
(34) in alignment with the reader 
antenna (25) provide capacitive 
coupling between the tranponder 
antennae (30, 31) and the reader 
antenna (25). The reader circuit 
(28) generates a signal in the 
presence of an identification tag 
(22), which is transmitted to the 
transponder antenna (30) located 
on the identifiction tag (22). The 
signal energizes the transponder 

circuit (32), which sends a transponder signal via the transponder antenna (30) back to the reader antenna (25). The reader circuit (28) 
demodulates the transponder signal to identify the data. 
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TRANSPORT DEVICE WITH OPENINGS FOR CAPACITIVE COUPLED 

READERS 



This invention relates to the identification of objects placed upon a 
transport device, wherein the objects have identification tags. The transport 
device has openings which enable scanning of identification tags by capacitive 
coupled readers located beneath the object on the transport device. 



Cross-Reference to Related Applications 

This is a continuation-in-part of a pending commonly-assigned prior 
application by Noel H. Eberhardt et al. titled "Conveyor Bed with Openings for 
Capacitive Coupled Readers," application number 09/225,760, filed 5 January 
15 1999. 



Automatic transport devices often transport a plurality of goods in objects 
which must be individually identified to be properly sorted. Parcels, such as 

20 airline baggage, shipping containers, production inventory, machine parts, and 

component parts, are often identified with flexible tags or labels. Electromagnetic 
sensing is sometimes used to identify the flexible tags or labels on individual 
objects placed upon a conveyor. When the objects are oriented so that the 
identification tags are located beneath the object on a conveyor, they cannot be 

25 read by conventional line of sight reading equipment located above the conveyor. 

U.S. Patent 5,450,492 issuing to Hook et al. on September 12, 1995 is 
representative of an electronic identification system having a transmitter for 
generating an electromagnetic excitation signal, and one or more transponder s 
with variable time and frequency. 



5 



Technical Field 



Background of the Invention 
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U.S. Patent 4,724,953 issuing to Winchester on Feb. 16, 1988 discloses a 
food conveyor apparatus having a plurality of rows of oblong holes positioned 
along the length of the conveyor, with each row offset from adjacent rows of 
holes. The platform supports an endless mesh conveyor band. The plurality of 
5 holes and the endless mesh conveyor band allow food debris to fall through the 
conveyor band and platform to simplify cleaning in a food processing 
environment. 

U.S. Patent 5,040,549 issuing to Ray on August 20, 1991 discloses a band 
conveyor for feeding tobacco into a cutting machine. A plate supporting the 

1 0 conveyor band has a plurality of apertures through which debris may fall or be 
swept, and a means below the plate to collect the particulate material. 

To be effective, the identification tags on individual objects must be 
oriented to position the identification tags in relation to the reader antenna 
positioned in proximity to the conveyor band. Manual orientation of the objects 

1 5 to orient the identification tags in relation to reader antenna is labor intensive and 
time consuming. Where the identification tag is positioned beneath the object, it 
cannot easily be read by reader antenna positioned above the conveyor. Thus, 
what is needed is a way to position the reader antenna beneath the conveyor band 
to read identification tags located beneath the object. 

20 

Brief Description of the Drawings 

A preferred embodiment of the present invention will now be described 
with reference to the accompanying drawings, in which: 

FIG. 1 is a perspective view of a plurality of objects located upon a 
15 transport device, with some identification tags located beneath the object. 

FIG. 2 is a cross sectional view of the transport device taken along lines 2- 
2 in FIG. 1 , showing reader antenna positioned lower than a support plate and in 
alignment with suitable apertures located in the support plate. 
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FIG. 3 is a partial top view of the support plate having a zigzag aperture 
positioned to isolate first and second support plate sides, with an object positioned 
above the support plate. 

FIG. 4A is a partial top view of the support plate having a plurality of 
5 apertures extending through the support plate with a plurality of reader antennae 
positioned in the apertures, and several transponder circuits shown in various 
orientations upon a transport band. 

FIG. 4B is a schematic view of the support plate and reader circuit shown 
in FIG. 4A. 

10 FIG. 5 is a partial view of a plurality of conductive rollers positioned in 

spaced relation between opposing sides of a frame, and wherein reader antenna 
are positioned in the space provided between adjacent rollers. 

FIG. 6A is a partial view of a plurality of conductive rollers positioned in 
side by side relation, wherein adjacent rollers are of opposite polarity. 
15 FIG- 6B is a schematic view of the conductive rollers shown in FIG. 6 A. 

FIG. 7A is a schematic view of the reader circuit and transponder circuit, 
wherein the reader circuit and first transponder antenna are each coupled to 
ground. 

FIG. 7B is a partial view of the support plate with an object positioned 
20 above the support plate. 

FIG. 7C is a schematic view of the reader circuit with first and second 
reader antenna and the transponder circuit with first and second transponder 
antenna. 

FIG. 8 is a partial view of the support plate, wherein the transponder 
25 antenna is positioned in non-parallel alignment with the reader antenna. 

Detailed Description of the Preferred Embodiment 

As shown in FIGS. 1 and 2, an object 20 (e.g., a parcel) having an 
identification tag 22 (e.g., a transponder, RFID label, etc.) secured thereon, is 
30 moved along a transport device 10 (e.g., a conveyor). The identification tag 22 
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contains a transponder circuit comprising at least one transponder antenna 30. In 
the preferred embodiment, the transponder circuit 32 comprises a first and a 
second transponder antennae 30, 3 1 . The transponder circuit 32 is in electrical 
communication with the first and second transponder antennae 30, 3 1 . The 
5 transponder circuit 32 contains a unique digital code which contains 

information/data relating to a specific object, such as the identification, contents, 
destination, disposition, ownership, history and/or inventory data of the specific 
object. 

The transport device 10 comprises a support plate 12 secured to a frame 

10 14, the support plate 12 having an aperture and/or a separation 34 therein. As 

shown in FIG. 3, the support plate 12 is made of a first support plate side 42 and a 
second support plate side 44. The first support plate side 42 is positioned in 
spaced relation to the second support plate side 44. The first and second support 
plate sides 42, 44 may each be made of a conductive material, such as steel. 

1 5 Preferably, a pattern of conductive material, however, is secured to a non- 
conductive support plate, and the pattern of conductive material is connected to 
respective polarity generated by a reader circuit 28. 

A support plate aperture and/or separation 34 extend in a continuous path 
between first and second support plate sides 42, 44, electrically isolating first 

20 support plate side 42 from second support plate side 44. Preferably, the support 
plate aperture/separation 34 extends in a zigzag or semi-zigzag path substantially 
across the width of the support plate 12 , isolating the first support plate side 42 
from the second support plate side 44. Alternately, a plurality of offset 
apertures/separation 34 may be provided, as shown in FIG. 4A and 4B, and first 

25 and second support plate sides 42, 44 may be of opposing polarity. 

Referring back to FIGS. 1 and 2, a transport band 16 advances along the 
support plate 12 to move randomly oriented objects 20. The transport band 16 is 
powered by a suitable drive means 18, such as a motor, band or shaft, to advance 
the transport band 16 over the conductive support plate 12 and along the frame 14. 
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The transport band 16 is preferably made of a non-conductive material, such as 
plastic, fiberglass, rubber, to enable a signal to pass through the transport band 16. 

Alternatively, as shown in FIG. 5, a plurality of conductive rollers 40, 41 
may extend in spaced relation between opposing sides of the support plate 12. At 
5 least one reader antenna 25 is positioned in the space between the rollers 40, 4 1 . 
The reader circuit 28 may provide one polarity to the conductive rollers 40, 41 and 
an opposite polarity to at least one reader antenna 25. The rollers 40, 41 may be 
driven by a chain, band, motor or other suitable drive means 1 8 to move the 
objects 20 along the transport band 16 in a manner well known in the art. 
1 0 Alternatively, one or more rollers 40, 4 1 may be inclined to rotate in the presence 
of the object 20 by the force of gravity as the object 20 moves along the transport 
band 16 in a manner well known in the art. 
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As shown in FIGS. 6A and 6B, the plurality of rollers 46, 48 may be 
placed in a row in a side-by-side relation between opposing sides of the frame 14. 
The plurality of rollers 46, 48 in each row may be placed in alternating polarity 
alignment, with rollers 46 of opposite polarity to rollers 48. Adjacent rows of 
5 rollers 46, 48 are positioned in staggered alignment, so that rollers 46 of a given 
polarity in one row are aligned with rollers 48 of an opposite polarity in an 
adjacent row. Transponder antennae 30, 31 located in identification tag 22 on the 
object 20 will cross over rollers 46, 48 of opposing polarity, regardless of the 
orientation of the object 20 on the transport band 16. 
1 0 A reader circuit 28 (which may comprise an encoder or programmer) 

located in proximity to the transport device 10 is in electrical communication with 
at least one reader antenna 25. For example, if one reader antenna 25 is in 
electrical communication with the reader circuit 28, common ground coupling is 
used between the first transponder antenna 30 and the support plate 12 and the 
1 5 reader circuit 28 is coupled to ground as illustrated in FIGS. 7A and 7B, 
eliminating the need for the first reader antenna 25. As a result, the reader 
antenna 25 capacitively (electrostatically) couples to at least one transponder 
antenna 30 to transmit and receive signals. 

A further alternative example is when the reader circuit 28 is electrically 
20 coupled to two reader antennae 25, 26 as illustrated in FIG. 7C, wherein a first 

reader antenna 25 could be coupled to ground (e.g., via the support plate 12 or the 
frame 14) and a second reader antenna 26 is capacitively coupled to at least one 
transponder antenna 30 and/or 31 to transmit and receive signals. Alternatively, 
the first and second reader antennae 25, 26 could both be capacitively coupled to 
25 at least one transponder antenna 30 and/or 3 1 . 

Yet a further example is when the reader circuit 28 is electrically coupled 
to three reader antennae 25, 26, 27, wherein a first reader antenna 25 is 
capacitively coupled to at least one transponder antenna 30 and/or 31 to transmit 
signals, a second reader antenna 26 is capacitively coupled to at least one 
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transponder antenna 30 and/or 31 to receive signals and a third reader antenna 27 
is coupled to ground (e.g., via the support plate 12 or the frame 14). 

In the preferred embodiment, the reader circuit 28 is electrically coupled to 
two reader antennae 25, 26 wherein the reader circuit 28 is coupled to ground, a 
5 first reader antenna 25 is capacitively coupled to at least one transponder antenna 
30 and/or 31 to transmit signals and a second reader antenna 26 is capacitively 
coupled to at least one transponder antenna 30 and/or 3 1 to receive signals. For 
ease of understanding and explanation, the following description adopts the reader 
configuration of the preferred embodiment. 
1 0 Preferably, the identification tags 22 are placed upon a side of each object 

20 prior to placing the object 20 upon the transport band 16. The objects 20 may 
be of random size and shape. As the objects 20 are randomly positioned upon the 
transport band 16, the identification tags 22 may be located anywhere on the 
object 20. When the identification tag 22 is disposed on a side of the object 20 

1 5 that is in contact with the transport band 1 6, line of sight reading equipment 

usually located above the transport band 16 cannot read the identification tag 22. 
In order to ensure that each object 20 is properly identified as it passes along the 
transport band 16, in addition to line of sight reading equipment positioned above 
the transport band 16, at least the first and second reader antennae 25, 26 are 

20 positioned below the support plate 12 and in proximity or alignment with 

apertures or separations 34 located in the support plate 12. The apertures 34 in the 
support plate 1 2 provide for passage of a signal between the first and second 
reader antennae 25, 26 and the transponder antennae 30, 3 1 located in the 
identification tag 22. Thus, if the identification tag 22 is located on the bottom of 

25 the object 20, it is read by a reader antenna 25 positioned lower than the support 
plate 12. 

FIG. 8 illustrates the first and second transponder antennae 30, 31 located 
in the identification tag 22 positioned in a non-parallel alignment to the 
aperture/separation 34. The transponder antennae 30, 31 may be either 
30 horizontally or vertically oriented, or a variation of both, with respect to the 
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support plate 12. Referring back to FIG. 4A, several identification tags 22 are 
positioned in random orientation upon the transport band 16. A plurality of side 
by side apertures 38A through 38E each have a respective pair of reader antennae 
25A through 25E positioned therein. Identification tag 22A couples to reader 
5 antennae 25A and 25B. Identification tag 22B couples to reader antennae 25A 
and 25D. Identification tag 22C couples to reader antennae 25B and 25C. 
Identification tag 22D couples to reader antennae 25C and 25E. Thus, as the 
object moves along the transport band, at least one reader antenna 25 couples to 
one of the transponder antennae 30, 3 1 . 
10 In operation, a reader circuit 28 is in electrical communication with the 

first reader antenna 25 and second reader antenna 26, both of which are positioned 
lower than the support plate 12 and in proximity to an aperture/ separation 34. 
The reader circuit 28 generates an excitation signal which is electrically coupled 
to the first reader antenna 25. Preferably, as the object 20 passes over the aperture 
15 34, the first transponder antenna 30 couples to ground (e.g., via the support plate 
12) and the second transponder antenna 3 1 couples to the first reader antenna 25. 
The first reader antenna 25 capacitively couples the excitation signal, which may 
include commands from the reader circuit 28, to the identification tag 22, thereby 
activating the transponder circuit 32. The excitation signal serves as a power 
20 f source and a clock source for the transponder circuit 32. The identification tag 22 
generates and capacitively couples a transponder signal to the reader circuit 28 via 
the transponder antennae 30, 31 and the second reader antenna 26. The 
transponder signal is received by the second reader antenna 26 as the object 20 
traverses across the support plate aperture 34 located between the first support 
25 plate side 42 and the second support plate side 44. The second reader antenna 26 
electrically couples the transponder signal to the reader circuit 28 where the 
transponder signal is demodulated to identify the data in the transponder signal, 
such as the ownership, contents, history, destination, and/or disposition of the 
object. 
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While the invention has been described in conjunction with a specific 
embodiment thereof, additional advantages and modifications will readily occur to 
those skilled in the art. The invention, in its broader aspects, is therefore not 
limited to the specific details, representative apparatus, and illustrative examples 
shown and described. Various alterations, modifications and variations will be 
apparent to those skilled in the art in light of the foregoing description. Thus, it 
should be understood that the invention is not limited by the foregoing 
description, but embraces all such alterations, modifications and variations in 
accordance with the spirit and scope of the appended claims. 
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We claim: 
Claims 

1 . A reader apparatus for use with a transport device having a support plate 
5 with a separation therein, the reader apparatus, when operating with the transport 
device, is used for identifying a object having an identification tag attached 
thereto, wherein the identification tag comprises at least one transponder antenna, 
the reader apparatus comprising: 

a first reader antenna and a second reader antenna designed to be 
1 0 positioned lower than the support plate and in proximity with the separation 
located in the support plate; and 

a reader circuit in electrical communication with the first and second 
reader antennae such that when the object moves across the separation located in 
the support plate, the first reader antenna couples with the at least one transponder 
1 5 antenna to power the identification tag, the second reader antenna couples with the 
at least one transponder antenna to read the identification tag at the reader circuit 
and the reader circuit couples to ground. 

2. The reader apparatus in accordance with claim 1 wherein the reader circuit 
20 generates an excitation signal, the first reader antenna transmits the excitation 

signal to the at least one transponder antenna, and the second reader antenna 
receives a transponder signal from the at least one Transponder antenna and 
electrically couples the transponder signal to the reader circuit, the transponder 
signal storing information to identify data stored on the identification tag. 

25 

3. A reader apparatus for use with a transport device having a support plate 
with a separation therein, the reader apparatus, when in operation with the 
transport device, is used for identifying an object having an identification tag 
secured thereto, the reader apparatus comprising: 
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a first reader antenna and a second reader antenna designed to be 
positioned lower than the support plate and in proximity with the separation 
located in the support plate; 

a third reader antenna coupled to ground; and 
5 a reader circuit in electrical communication with the first, second and third 

reader antennae such that when the object moves across the separation located in 
the support plate, the first and second reader antennae couple with the 
identification tag and data is read by the reader circuit. 

10 4. A method for identifying an object having an identification tag attached 
thereto, comprising: 

providing a first reader antenna and a second reader antenna to be 
positioned lower than a support plate and in proximity to a separation provided in 
the support plate; 

1 5 providing a reader circuit that outputs an excitation signal which is 

electrically coupled to the first and second reader antennae; 
coupling the reader circuit to ground; 

when the object moves across the separation located in the support plate, 
coupling at least one of the first and second reader antennae to at least one 
20 transponder antenna located in the identification tag; and 

identifying data stored in the identification tag at the reader circuit. 

5. The method in accordance with claim 4 wherein the step of coupling the 
reader to ground is achieved by providing a third antenna to be electrically 

25 coupled to the reader circuit and coupled to ground. 

6. The method in accordance with claim 4 wherein the first reader antenna 
transmits the excitation signal to the transponder antenna, and the second reader 
antenna receives a transponder signal from the transponder antenna and transmits 

30 the transponder signal to the reader circuit, the transponder signal storing 
information to identify the identification tag. 
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7. The method in accordance with claim 4 wherein the third reader antenna is 
coupled to ground via one of the frame and the support plate. 

5 8. A method for identifying an object having an identification tag attached 
thereto, comprising: 

providing a reader antenna to be positioned lower than a support plate and 
in proximity to a separation provided in the support plate; 

providing a reader circuit to output an excitation signal which is 
1 0 electrically coupled to the reader antenna; 

when the object moves across the separation located in the support plate, 
coupling the reader antenna to the identification tag; 

electrically coupling the reader antenna to the reader circuit; and 

identifying data stored in the identification tag at the reader circuit. 

15 

9. The method in accordance to claim 8 wherein the identification tag 
comprises a first transponder antenna which is capacitively coupled to the reader 
antenna and a second transponder antenna which is coupled to ground via the 
support plate. 

20 

10. The method in accordance with claim 1 or 4 or 8 wherein the transport 
band is a conveyor belt. 

11. The method in accordance with claim 1 or 4 or 8 wherein the separation is 
25 an aperture. 

12. A reader apparatus for use with a transport device having a support plate 
with an aperture therein, the reader apparatus, when operating with the transport 
device, is used for identifying an object having an identification tag attached 

30 thereto, the identification tag comprises at least one transponder antenna, the 
reader apparatus comprising: 

a first reader antenna designed to be coupled to ground; 
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a second reader antenna designed to be positioned lower than the support 
plate and in proximity with the aperture located in the support plate; and 

a reader circuit in electrical communication with the first and second 
reader antennae such that when the object moves across the aperture located in the 
5 support plate, the second reader antenna couples with the at least one transponder 
antenna and data is read from the identification tag by the reader circuit. 

13. A reader apparatus for use with a transport device having a support plate 
with an aperture therein, the reader apparatus, when in operation with the 
1 0 transport device, is used for identifying an object having an identification tag 
secured thereto, the reader apparatus comprising: 

a reader antenna, the reader antenna designed to be positioned lower than 
the support plate and in proximity with the aperture located in the support plate; 
and 

1 5 a reader circuit coupled to ground and in electrical communication with 

the reader antenna such that when the object moves across the aperture located in 
the support plate, the reader antenna couples with the identification tag and 
information is read from the identification tag by the reader circuit. 

20 14. A method for identifying an object having an identification tag attached 
thereto, comprising: 

providing a first reader antenna and a second reader antenna; 
coupling the first reader antenna to ground; 

positioning the second reader antenna lower than a support plate and in 
25 proximity to an aperture provided in the support plate; 

outputting from a reader circuit a current of alternating polarity which is 
electrically coupled to the first and second reader antennae; 

when the item moves across the aperture located in the support plate, 
coupling the second reader antenna to a transponder antenna located in the 
30 identification tag; and 
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identifying the object to which the identification tag is attached at the 
reader circuit via the second reader antenna. 

1 5. A method for identifying an object having an identification tag attached 
5 thereto, comprising: 

providing a reader antenna to be positioned lower than a support plate and 
in proximity to an aperture provided in the support plate; 

providing a reader circuit to output a current of alternating polarity which 
is electrically coupled to the reader antenna; 
0 when the object moves across the aperture located in the support plate, 

coupling the reader antenna to the identification tag; and 

identifying the item to which the identification tag is attached at the reader 
circuit via the reader antenna. 

5 1 6. The method in accordance with claim 1 5 wherein the reader antenna 

couples to the identification tag via at least one transponder antenna located on the 
identification tag. 



-14- 



WO 00/41148 



3/5 



± 27 



PCT/US00/002O5 




**XJ*^ !L jL -C46 



48— 



46 



■48 



FIG. 6A 



ag ab 46 48 



28 



r 



FIG. 6B 




FIG. 7A 



WO 00/41148 



PCT/USOO/00205 



5/5 




FIG. 7C 




FIG. 8 



INTERN, 



AL SEARCH REPORT 



^^Bnatit 



tonal application No. 
7USOO/00205 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :G08B 13/14, 13/24; G06K 7/00 

US CL : 340/572.1, 572.3, 572.7, 551; 235/440 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 340/572.1,572.3, 572.7, 551; 235/440 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
NONE 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A,P 



A 
A 
A 



US 5,929,760 A (MONAHAN) 27 July 1999, Figs. 1, 5, 6 & 8 and 
corresponding disclosure. 

US 3,832,530 A (REITBOECK et al.) 27 August 1974, Fig. 1 and 
corresponding disclosure. 

US 3,713,102 A (MARTIN) 23 January 1973, Fig. 2 and 
corresponding disclosure. 

US 5,376,923 A (KINDSCHY) 27 December 1994, Figs. 1-2. 

US 5,410,296 A (MONTBRIAND et al.) 25 April 1995, Figs. 1-2. 

US 5,523,749 A (COLE et al.) 04 June 1996, Figs. 8 and 9A-9D 
and corresponding disclosure. 



1-16 

1-16 

1-16 

1-16 
1-16 
1-16 



fx] Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited document*: 



•A' 



■B* 
•L' 



■o- 

•p. 



t defining the genera! etate of the art which U not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claim (») or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with ono or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the samo patent family 



Date of the actual completion of the international search 
25 MARCH 2000 



Date of mailing of the international search report 

2 5 APR 2000 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

BENJAMIN C. LEE VJfi 4 ^ 

Telephone No. (703) 305-0412 



Form PCT/ISA/210 (second sheeOtfuly 1992)* 



INTERN^»*AL SEARCH REPORT ^^rnational application No. 

^PcT/USOO/00205 


C (Continw 


irtion). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim N 


A 
A 


US 5,689,239 A (TURNER et al.) 18 November 1997, Figs. 1-2. 

US 5,793,305 A (TURNER et al.) 11 August 1998, Figs. 8 and 
9A-9D and corresponding disclosure. 


1-16 

1-16 



Form PCT/ISA/210 (continuation of second shcct)(July 1992)* 



